ACTH-receptor deficient mutants of the Y1 mouse adrenocortical tumor cell line.
Two mutant clones (Y6 and OS3) derived from the ACTH-responsive Y1 mouse adrenocortical tumor cell line fail to respond to ACTH with increased adenylyl cyclase activity and, as a consequence, are resistant to the steroidogenic effects of the hormone. As determined from Northern blot and RNase protection assays, ACTH resistance in these mutants results from the failure to accumulate ACTH receptor transcripts. The ACTH receptor gene appears to be present in these mutants as determined by Southern blot hybridization analysis and can be activated following the growth of the mutant cells as tumors in mice, suggesting that the ACTH receptor gene is modified in a reversible manner. When mutant cells are transformed with a gene encoding the mouse beta 2-adrenergic receptor they respond to beta-adrenergic agonists with increased adenylyl cyclase activity in a manner that is indistinguishable from a similarly transformed parent Y1 cell line. These results suggest that the adenylyl cyclase system in the mutants is otherwise intact and that the failure to express ACTH receptor transcripts limits the responsiveness of these clones to the hormone.